Cytokine pattern in cystic fibrosis patients during antibiotic therapy and gene therapy using adenoviral vector.
Cystic fibrosis (CF) is a genetic disease caused by mutations in the cystic fibrosis transmembrane conductance regulator (CFTR) gene. Despite improvements in treatment, pulmonary disease still remains the primary cause of death among these patients. In order to introduce a normal CFTR gene copy into airway epithelial cells, adenoviral vectors (AV) have been developed. AV are known to induce an inflammatory reaction that limits transgene expression, and can be potentially harmful. No human study has clearly monitored simultaneously, systemic and local inflammatory reaction, during AV administration. We report here the levels of C-reactive protein (CRP), interleukin (IL)-6, IL-8, tumor necrosis factor-alpha (TNF-alpha), and interleukin-1 receptor antagonist (IL-1Ra) in plasma and bronchoalveolar lavage fluid (BALF) from six cystic fibrosis patients receiving AV encoding CFTR (AdCFTR). AdCFTR was administered to three cohorts of two patients into the nose on day 0, at doses ranging from 105 to 4 x 108 plaque-forming units (pfu), followed, on day 1, by aerosolization of 107 to 5.4 x 108 pfu. In order to ensure that patients were in the best clinical condition, and to further attenuate the broncho-pulmonary inflammation secondary to bacterial infection, they received antibiotic therapy, two weeks prior to AdCFTR administration, until 9 to 11 days after. We found that antibiotics markedly decreased CRP, TNF-alpha, IL-6, IL-1Ra levels in blood. In BALF, antibiotics slightly decreased TNF-alpha levels but had no effect on IL-8 and IL-1Ra, while IL-6 levels increased. AdCFTR administration did not induce any systemic or local cytokine release. In both blood and BALF, CRP, IL-8, IL-1Ra, TNF-alpha decreased, while IL-6 levels increased between day -7 and day 3. One patient presented an asymptomatic increase of all parameters in the BALF on day 7. Twenty one days later, he displayed a clinical deterioration suggestive of an exacerbation. In conclusion, this study demonstrates that antibiotic administration tends to attenuate systemic but not local broncho-pulmonary inflammation in CF patients. In the setting of our study, AdCFTR administration did not induce cytokine release. Further studies are necessary to investigate other inflammatory markers and the mechanisms involved during AV-mediated gene transfer for a better understanding of the immune reaction, which continues to hamper the development of gene therapy for CF patients.